A possible involvement of cytoplasmic Ca2+ in sodium dependency of neurite outgrowth of rat pheochromocytoma PC12 cells.
The effects of extracellular Na+, K+ and Cl- on neurite outgrowth of PC12 pheochromocytoma cells were studied. Nerve growth factor (NGF)-induced neurite formation was inhibited upon substitution of choline chloride for NaCl under normal culture conditions. It was found that neurite formation increased proportionately with the concentration of Na+ in medium up to 150 mM. When PC12 cells were exposed to NGF in suspension culture followed by transfer to new dishes, they showed neurite extention in response to NGF in an RNA- and protein synthesis-independent manner. Under these conditions, neurite outgrowth occurred normally in 60-150 mM Na+, whereas it decreased significantly at lower concentrations of Na+. Na+ dependency was also observed for cyclic AMP-mediated neurite formation of PC12 cells. In contrast neurite outgrowth was independent of K+ in the range 5-106 mM, suggesting that membrane potential did not play a role in this process. No alterations were observed in neurite outgrowth with Cl- replaced by NO3-, SO2-4, or 2-hydroxyethanesulfonate. Thus, extracellular Na+ plays a role in controlling neurite formation of these cells. An attempt was made to relate this effect to a decrease in cytoplasmic Ca2+ concentration monitored by a fluorescent dye sensitive to Ca2+.